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Me, myself and |

« Known APL since 1980
-+ APL\3000, VSAPL, APL*PLUS, APL2, APL2/PC, DyalogAPL...

« Last 20+ years spent programming this one application
(PxEdit) which is being used in statistical offices etc. all
around the globe

 fully programmed with DyalogAPL
* handles text files

- +0.01 seconds per file read/write & database with 7200 files
— +1.2 minutes total processing time...

« BTW:[ML<«3
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Dyalog landscape

Performance Comparison

Between Windows-64 14.0.22478.0 and Windows-64 13.2.21909.0 Eofiaie: Congarias

Between Windows-64 14.1.24671.0 and Windows-64 14.0.21929.0

Performance Comparison
Between Windows-64 15.0.27176.0 W Development and Windows-64 14.1.25052.0 W
Development

Geometric mean of 136 expression groups: -25.5%

e Performance of 136 Expression Groups
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100 86.8% - with 85/136 more than 2% beter I 132% - with 1/136 more than 2% worse
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Performance Comparison
Between Windows-64 17.0.33755.0 W Development and Windows-64 16.0.30270.0 W Devel it

P

Beh

Geometric mean of 136 expression groups: -26.0%

formance of 136 Expression Groups

Windows-64 18.0.36852.0 W D lop

elative Performance of 136 Expression Groups

10 2 0 40 0 @ ES 80 %0 100 10 120 130

[0 97.8% - with 126/136 more than 2% better I 2.2% - with 0/136 more than 2% worse

Performance Comparison
it and

64 17.1.36845.0 W Development

Geometric mean of 136 expression groups: -8.8%

T T T T T T T
100 110 130 10 20 30 40

10 20 30 40 50 60 70 80 90
[ 64.0% - with 77/136 more than 2% better BB 36.0% - with 36/136 more than 2% worse

120

ui1: VMJ Dyalog '22, Olh&do

™ T T T T
s0 60 70 50 90

T T
100 110

[0 71.3% - with 77/136 more than 2% better Wl 28.7% - with 20/136 more than 2% worse
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Introducing the new version

» Dyalog tests all features
- most of which | don't use...

- what about if something crucial (for me) is always on the red side?
- OVFI, OFMT, OMAP

* The performance order between idioms and/or primitives
may change

* e.g. previously there was a remarkable difference
{vwrvs. {((wiw)=1pw)/w}
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Testing package

tst_bin_any;sbv;ls
O«'Eikdo yksikaan binaarivektorin alkio ole 1?'

bv«<dat.bin_any

ls<«'
ls,«c'{A/~w}bv'
ls,«c'{~v/w}bv'
ls,«c'{0=[/w}bv'
ls,«c'{~1ew}bv'

Acmpx Ls
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Testing version 18.2

18.0/64
vec«999pc'abc' ¢ vec[998]«c'xyz'
Jruntime -c {~O0ew="1pw}vec {wr.z=w[1]}vec

{~0ew="1pw}vec > 6.3E76 | 0% 000000O0000OOOOOCOOOOODOOOOOOOOOO0ODOOOOO
{wr.=w[1]}vec - 2.9E76 | -547% O00000OOOOOOOODCOOOO

18.2/64
{~0ew="1pw}vec - 2.9E76 | 0%
{wa.=wl[1]}vec -~ 2.4E74 | +8087% UOOOOOOOOCOOOOOOOOOOOOOCOOOOOOOOOOOOOOCOO

18.0/64
mat<100 10(?p)0
Jruntime -c {+4/w}mat (t°1)mat

{-+/w}mat -~ 3.277 | 0% 000000O0OOOOOCOCOOOOOOOOOOOOOOOOOOOOOCOOC
(tet)mat » 2.4E77 | -27% QO00000OCOOOOCOOOOOOCOOO0OCOCOO

18.2/64
{+/w}mat > 3.5E77 | 0% 00
(te1)mat » 8.0E76 | +2188% UUUUOOOOOOOODOOOCOOOOLOOOOOOOOLODOOOOOOO
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How to compare different Dyalog versions?

* Install all interpreters (28) in the same laptop
- Win7 (HP2650p)
« 8.1/Classic — 18.2/Unicode (32/64-bit)

* Run the test package (64) in every interpreter
« same code In all versions, even in Classic ones

* try to minimise the background noise
* no internet
* NO SCreen saver

7 U1l VMJ Dyalog '22, Olh&o L ol
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Something like this

« Open an interpreter
* Import the test package from a common code file
 run the test package (~20 min)

* Every test result will be saved in a corresponding csv file

* When the tests are done, the csv files will be converted
to px files using a separate template file containing the

appropriate metadata

 The results can then be examined in PxEdit...
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Backwards compatibility

* The basic package is created using version 18

. DyangAPL has developed a lot since e.g. version 11

11.0: %, [], 64-bit

12.0: Unicode, [JUCS

12.1: 1, 5

13.0: +, 4, 1, [, 20001, (R
14.0: #,H, 5, (f g h)
15.0: ONPARTS, ...

16.0: ¢, 1, @, [

17.0: TAO: {(cAw)[w}
18.0: #, 0, =, [IC

« Converting to classic
« saved as [JVR coded codepoints in a text file
 read using [JAVU, all untranslatable glyphs — question marks

Ull: VMJ Dyalog '22, Olh&o L ol
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Testing package revisited

tst_bin_any;bv;de;fe;pe;_fun;_txt

_fun«'bin-any’
_txte,c'Eiko yksikaan binaarivektorin alkio ole 1?'

_txt,«c'Isn''t any value of the binary vector 17?'

bvedat.bin_any ¢ de«fe<«pe<«''

de,«c'A/0=w' A d-functions
de,«c'a/~w'

de,«c'~v/w'

de,<c'0=[/w'

de,<c'~lew'

fe,<14 Aver'~ler' A function trains
fe,<14 Aver'#<iol'

pe,«c'~v/' A primitives
pe,«<c'~1¢e'

'"bv'Arun de fe pe

ui1: VMJ Dyalog '22, Olh&do
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ull: VvMJ

Structural csv file

[ D:\d180\testain\csv\bin-any.csv - Databas...  — O x
File Edit Yiew Convert Options Help |2 Ez #h & ]| 1

0 1 2 3 "
fi

Idiomit Idiomit Versiot

b/0=w b/0=w 8.1-32 1200
b/~w b/~w 8.1-32 670
~\ W ~\iw 8.1-32 660
0=M/w O=M/w 8.1-32 660
~lew ~Tlew 8.1-32 460
~v/ ~v/ 8.1-32 410
~1e ~le 8.1-32 360
b/0=w b/0=w 8.2-32 1300
b/~w b/~w 8.2-32 670
~\ W ~Viw 8.2-32 670
0=M/w O=M/w 8.2-32 670
~Tew ~Tew 8.2-32 490
~v/ ~v/ 8.2-32 440
~1e ~le 8.2-32 360
b/0=w b/0=w 10.0-32 940
b/~w b/~w 10.0-32 500
~\ W ~viw 10.0-32 450
0=M/w 0=M/w 10.0-32 450
~lew ~Tlew 10.0-32 460
~v/ ~v/ 10.0-32 290
~1e ~le 10.0-32 350

b/0=w b/O=w 10.1-32 690

Dyalog 22, Olhédo
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Tab-separated template file

Eiko yksikaan bindirivektorin alkio ole 17 - fi,en

Versiet - - - B8.1-32 - 8.2-32 - 10.0-32 - 10.1-32 - 11.0-32 - 12.0-32 - 12.1-32 - 13.0-32 - 13.1-32 - 13.1-6% - 13.2-32 - 13.2-6% - 14%.0-32 - 14.0-6% - 14.1-32
Versiot - - - 8.1-32 - 8.2-32 - 10.0-32 - 10.1-32 - 11.0-32 - 12.0-32 - 12.1-32 - 13.0-32 - 13.1-32 - 13.1-64 - 13.2-32 - 13.2-6% - 14.0-32 - 14.0-64% - 14.1-32
Idiomit - Idiomit - Idiomit

"b/O=w" - {af0=w}"bv - {af0=w}"bv -
"b/~uw" - {a/~w}"bv - {a/~w}"bv -
"y fu" - {~v/w}bv - {~v/w}"bv -
"0=M/w" - {0=[/w}"bv - {0=[/w}"bv -
"~lew" - {~lew}"bv - {~lew} bv -
"~1eJ" - (~1lex)"bv - (~1e-)"bv -
"Q<iol" - (#<1el)"bv - (#<1el)7bv
"y /" - ~v/Tbv - ~v/Tbv - .
"~{e" - ~1e"bv - ~1e"bv -

CONTENTS - DESCRIPTION - DESCRIPTIONDEFAULT - STUB - HEADING - languagecode

bin-any - - YES
- Is any value of the binary vector 1?7 - - Idioms - Versions - en
12 U11: VMJ Dyalog 22, Olh&o lh
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PX file

CHARSET="ANS5I";

AXIS-VERSION="2818";

CODEPAGE="utf-8";

LANGUAGE="Fi";

LANGUAGES="F1i","en";

DECIMALS=8;

DESCRIPTION="Eik& yksik&dn binddrivektorin alkio ole 12";

DESCRIPTION[en]="Isn't any value of the binary wector 1";

TITLE="Eik& yksik&in binddrivektorin alkio ole 1?";

TITLE[en]="Isn't any value of the binary wvector 13";

DESCRIPTIONDEFAULT=YES;

CONTENTS="bin-any";

CONTENTS[en]="bin-any";

STUB="Idiomit";

STUB[en]="Idioms™;

HEADING="Versiot™;

HEADING[en]="Versions";

VALUES("Idiomit")="{s/@=w}"bv"," (~L1er) "buv" " {Af e} by™ " {rov S} b " {B=1 fw} "bv™ " (2001 ) "™,

e lew} b ML T, e ST

VALUES[en]("Idioms™)="{s/@=w}"bv", " (~ler) "by", "{afew} " by™, " {rv fw} " by™, " {B=l ful"by™, " (2<el) The™,

T lsw} b ML T, e ST

VALUES{ "Versiot")="18.2-32","18.8-32","17.1-32","17.8-32","16.8-32","15.8-32","14.1-32", " 14.8-32",
»13%,2-32","13,1-32","13.8-32","12.1-32","12.8-32","11.@©-32","16.1-32","18.6-32","8.2-32","§.1-32";
VALUES[en]({"Versions")="18.2-32","18.@-32","17.1-32","17.8-32","16.8-32","15.8-32","14.1-32",
»14,8-32","13,2-32","13.1-32","13.6-32","12.1-32","12.8-32","11.8-32","1@8.1-32","18.8-32" ,"§.2-32",
"g.1-32";

CODES("Idiomit")="b/@=w", "~1e3","b/~", "rs/w", "8=M/w", "Q<iol", "~lew", "~1e" , "~y /" ;

CODES[en]("Idioms" )="b/@=w", "~1e1™,"b/~w", "rar/w", "@=M/w", "Q<iol", "~lew", "~1le", "~v/";

DATA=

448
46
Joe
34a
3le
278
228
11@

13 ull: VvMJ

3ae
458
358
3la
Jge
246
falc]
258

438
338
4aa
338
Jge
368
21e
138

458
344
438
344
37e
358
21e
11@

[11e]
2948
41@
344
368
348
168

G658
328
428
368
37e
358
13e

758
Sae
458
3ae
528
418
418

758
57a
538
4l1a
438
418
398

77@ V3@ Vel Vel V5B

" wooan woow wooan aw

488 478 498 488 408
41a 428 456 448 438
448 458 448 428 418

" wooan woow wooan aw

458 458 458 458 438

758 698 948 1386 1286

w woa moaw wom wooan woow w

438 398 588 oive oie
398 388 458 678 ool
398 368 458 678 coe

w woa moaw wom wooan woow w

428 388 468 498 468

71 lee 328 328 348 338 338 348 338 368 278 358 308 o8
17 17 17 16 28 21 256 258 27e 276 268 268 248 248 216 298 448 418;

Dyalog 22, Olhédo
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PX table in PxEdit...

[1] Isn't any value of the binary vector 17

O

ol

File Edit Window Language

18.2-32 18.0-32 17.1-32 17.0-32 16.0-32 15.0-32 14.1-32 14.0-32 13.2-32 13.1-32 13.0-32 12.1-32 12.0-32 11.0-32 10.1-32 10.0-32 8.2-32 8.1-32
{n0=wibv M| 380 | 430 | 480 | 660 | 50 | 750 | 7s0 | 770 | 780 | 760 | 760 | 750 | 750 | 690 | 940 [1300 [1200 |
(~1==)bv 400 450 330 340 290 320 560 570 . . .
{ni~wibv 380 350 400 430 410 420 450 530 | 480 470 490 480 460 | 430 390 500 | 670 | 670
{~viw}bv 340 310 330 340 340 360 380 410 | 410 420 450 440 430 390 380 450 | 670 | 660
{0="/wibv 310 300 300 370 360 370 £20 430 | 440 450 440 420 410 390 360 450 | 670 | 660
(F==1) v 270 240 360 350 340 350 410 410
{~1=wibv 220 360 210 210 160 180 410 390 | 450 450 450 450 430 | 420 380 460 | 490 | 460
~1<"bv 10 250 130 110 71 100 320 320 | 340 330 330 340 330 300 270 350 | 360 | 360
~v by 17 17 17 16 20 21 250 250 | 270 270 260 260 240 | 240 210 290 | 440 | 410
£ >
9 rows ¥ 18 columns = 162 figures en

14

ull: VvMJ
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...and in RainPro

Isn't any value of the binary vector 1?

1200 ;
1200
1100

1000

0 —

T T T T T T T T T T T T T T T T 1
8.1-32 8.2-32 10.0-32 10.1-32 11.0-32 12.0-32 12.1-32 13.0-32 13.1-32 13.2-32 14.0-32 14.1-32 15.0-32 16.0-32 17.0-32 17.1-32 18.0-32 18.2-32

S O=w]} by o (lE-]) b oS w} b {vfwl bw {0=T7u}"bv [ gcrel) b
{lew} by o e by — by
15 U11: VMJ Dyalog 22, Olh&o lh
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700 4

€50 4

€00 -

550 4

500 4

450 |

400 4

250 4

200 4

250 -

200 4

150 4

100 1

50

0

8.1-32

Empty or all-blank argument?

T T
8.2-32 10.0-32 10.1-32° 11.0-32 12.0-32 12.1-32 13.0-32 13.1-32 13.2-32 14.0-32 14.1-32 150-32 18.0-32

w— {0cpw:i ¢ Oeplew)~' '} av w— {Qcp(ew)~' '} av e (~0€' '=€)"av w— ' ' (Af=)ew}"aV
{' 'a.=ew}"av — {~0c' '=cw} av — 0" '=€"av




1 300 -
1 200 |
1100 |
1000 |
200
800
700
800 |
500 |
400

200 4

S e

200

100 4

a

Are all items in a nested vector equal?

gy, S

| —

e

. '=E'W'A"-l\|mm”

Sa

8.1-32 8.2-32 10.0-32  10.1-32  11.0-32 12.0-32

T T
12.1-32  13.0-32

T T T
13.1-32 13232 14.0-32

T T T
14.1-32 150-32 168.0-32

17.0-32 17.1-32 18.0-32

— {~Ocuwewl1]1} vy e {Oepu~u[11} vy

e g Sw[1]} vy 1= furw} vy
— {ws{du)/ctu} vy {afw="wl1]} vy

= {1=guu}"vy
— (o=
{~0ews

—— {{=tpuw} vy
vy — {u=itu} vy
“wl11} wv

— =g u "y {afwew[1]} vy

— y=(Fu)petu} vy

o {uzpu) puwl[1]} vy




Are all binary vector values equal to 1?

100 4

80 4

70 4

0 T T
8.1-22 8.2-32 10.0-32 10.1-32 11.0-32 12.0-32 121-32 13.0-32 13.1-32 13.2-32 140-32 141-22 15.0-32 16.0-32 17.0-32 17.1-232 18.0-32 18.2-32

— (1(A/2)a} W e {(A<1e0)u} WY {a/1mu} vy e {1=[fu} VY e {afa)} v I R T
e {2 fW0} VY w— {~0€w} vV — 0 VY A VY




Text case change

9000
2 500

2000

7000 -
8 500 -

8000 -

n

500

5000 -

4 500 -

4000 -

3 500 -

3000 -

2000 -

1 500 -

1000

T T T T T T T T T T T T T T T .
8.1-32 8.2-32 10.0-32 101-32 11032 12032 12132 13032 13132 13232 14032 14132 150-32 18.0-32 17.0-32 171-32 18.0-32 18232

[— {adsys w} tx — {arapl w}tx . {aaibm w} tx —_— 1 [C7tx j




7 500 4

7000 {

6 500 1

€000 1

5 500 -

5000 -

4 500 4

4000 4

3 500 -

2000 -

2 500 1

2000 -

1 500 1

1000 -

500 -

0

Last column of matrix

e s —

8.1-32 8.2-32 10.0-32 10.1-32 11.0-32 120-32 121-32 13.0-32 13.1-32 13.2-32 140-32 141-32 15.0-32 16.0-32 17.0-32 17.1-32 18.0-32 18.2-32

[ — (toT1) "mv — 7R " mv s { (tpw)24[1]w} 'my — {1 [%%w} "mv w— {(t¢pw)0[2]w} "mv wme ([ 310pw]} 'my J

— {0} MV +/"mv




First column of matrix

5500 -
5000 4
4 500 {
4000 {
3 500 -
2000 4

2 500 1

2000 1

1 500 -

1000 -

500 4

e

g T = T T T I T
8.1-32 8.2-32 10.0-32 10.1-32 11.0-32 12.0-32 121-32 13.0-32 13.1-32 13.2-32 140-32 141-32 15.0-32 16.0-32 17.0-32 17.1-32 18.0-32 18.2-32

e {t31ru}"mv = (191)"mv o {124 [1]w} "'mv — {t4[1]e} My e {1[Rw} 'mv — { 1t[2]0} mv
w— {1[[2]w} "mv {wl:11}'my e« 1002]"mv e {AfW} MY -/ mV




110 000 |

100 000 -

20 000 4

80 000 4

70 000 -

80 000 -

50 000 4

40 000 -

20 000 4

20 000 4

10 000 4

0

Pick a column from a matrix

8.1-32

T
8.2-32

1
10.0-32

10.1-32

T !
11.0-32 12.0-32 121-32 13.0-32 13.1-32 13.2-32 14.0-32

( o {w>2}[1]mat} cv — {w[¥mat} cv weee {WO[2]mat} " cv w— {mat[;wl} cv )




Search matrix rows (L CT=0)

8 500 000 -
& 000 000
5 500 000
5000 000
4 500 000
4000 000
2 500 000
2000 000
2 500 000
2000 000
1 500 000

1000 00D

500 000D 4

o I I I I I I I T T T 1
B8.1-32 B.2-32 10.0-32 10.1-32 11.0-32 120-32 121-32 13.0-32 131-32 13232 140-32 141-32 150-32 180-32 17.0-32 171-32 18.0-32 18232

mmy{(c flew o meal:ic] o m{l++/ v \wa. =Bo}f} oy . my{{c flvw o meal:c] ¢ (Imlrif} ev
~mv{{c Fl+w ¢ malic] ¢ m{{.ca)(8I),cu}f} av —my{{c flew ¢ molic] ¢ m{{da)riu}f} ey
—mv{{c flvw & meal:c] * m{oiuw}f} av —mv{{c Fleuw & malic] & mif} ev




45000 ,

Search rows in a matrix (Z_ CT=0)

40 000 -

35000 4

20 000 -

25000 4

20 000 4

15000 4

10 000 4

5000 4

16.0-32

16.0-32 17.0-32

T
17.1-22 18.0-32

—mv{(c f)vw © meal:;c] ¢ m{1++/~v\wa.=Ra}f} ev —mv{{c f)vw ¢ ma[i;c] ¢ (im)rif} ev
e MV{(C f)+=w © mea[;c] ¢ m{(,ca)(8I),cu}f} ev — mv{(c f)vw ¢ ma[;c] o m{({4a)réu}f} ev

e MV{(C f)+vw © m=a[;c] ¢ m{arw}f} ev

— mv{{c f)vw © m=al;c] © muf} ev




80 4

40 |

30

25

10

on

il

Pick multiple elements from matrix

8.1-32

T
8.2-32

T
10.0-32

T
10.1-32

T
11.0-32

T
12.0-32

T T T
121-32  13.0-32 13.132

T T
13.2-32  14.0-32

[—{mat[w]}-"iv

— {ulmat}iv

)

T
16.0-32

T
17.0-32

T
17.1-32

T
18.0-32

1
18.2-32



2400 -

2200 -

2000 1

1800 -

1 €00 -

1400 -

1200 1

1000 -

800 ==

800 -

400 -

200 -

0

Matrix to a nested column vector

8.1-32

T
8.2-32

T
10.0-32 10.1-32  11.0-32

T T
14.1-32 15.0-32

T
18.0-32 17.0-32

( w— {4[1]w} mv

R—

e {€[1]w} "mv

{}2w} 'mv

— c[1]"my

e $[1]"mv




Matrix to a nested row vector

1100 -

1000

900 4

200 4

700 4

500

400 -

200 4

o T T T T T T T T T T T T T T T T 1
8.1-32 8.2-32 10.0-32 10132 11032 12032 12132 13032 13132 13232 14032 14132 15032 18032 17.0-32 17132 18032 13.232

I: — {e[2]u} mv — =T rw} MY . {4021} 'mv {+u} ' my  e—cE1"my — [ 2] mv — MY J




Number or matrix rows (as scalar)

w

g T T T T T T T T
8.1-32 8.2-32 10.0-32 10.1-32 11.0-232 120-32 121-32 13.0-32 13.1-32 13232 140-32 141-32 150-32 16.0-32 17.0-32 17.1-32 18.0-32 18.2-32

e { (pw)[1]} "mv — {topw} mv e {@ppw}mv — {12pw} mv w— {tpw} mv - 1>"p"mv — (A0} MV w— 1" 0" mv
— ANV e topmy




160 000
150 000 -
140 000 -
120 000 -
120 000 -
110 000 4
100 000 4
20 000 -
80 000 -
70 000 -
€0 000 -
£0 000 -
40 000 1
20 000 1
20 000 -

10 000

0

8.1-32

Zero matrix (same shape as the argument)

L
8.2-32 10.0-22

-

12.0-32 12.1-32 13.0-32 13.1-32 13.2-32

14.0-32  14.1-22

16.0-32 16.0-32 17.0-32

17.1-32  18.0-32

[

= {gqew ¢ q[;]+0 ¢ g} mv

— {00} v

e { (pw)p0} mv

s (045

w {q-q[; ]+0-4gq=w} mv

e {~@ 0} mV
w— {0xw} MV

— -;:"mv

N7 L

— ({0}%0+)"mv
0= my

(0aa}"mv ]

[
18.2-32



Negate of a numeric array
1400 4

1300

1200 -

1100 -

1000 -

800 4
700

800 4

400
200

200

. — il /

T T T T T T T T T T T T T T T 1
8.1-32 8.2-32 10.0-32 10132 11032 12032 12132 13032 13132 13232 14032 14132 15032 18032 17.0-32 17132 18032 13.232

[ — Y — gy 0-av j




110 -

100 -

20

20

70

10 4

a

Signum of a numeric array

8.1-32

T
8.2-32

T
10.0-32

T
10.1-32

T
11.0-32

T T T
12.0-32 12132 13.0-32

T T
13.1-32  13.232

T
14.0-32 14

T
1

T
-32  15.0-32

(— {(w>0)-u<0}iv

— {0 -2 Ju}iv -

- {=w}iv

— ] Y

)

T
16.0-32

T
17.0-32

T
17.1-32

T
18.0-32

1
18.2-32



Does vector consist of spaces only? +

450 |
400 1
250 |
200 1
250
200
150

100 1

————
0 T T T T
8.1-22 8.2-32 10.0-32 10.1-32 11.0-32 12.0-22 12.1-32 13.0-32 13.1-32 13.2-32 14.0-32 141-22 150-32 16.0-22 17.0-32 17.1-22 18.0-32 18.2-32

— {Oepul .}“VV —— {(n '=1w)'\051¢u}"vv — {“E(pu)/l .}"VV — (0€| '=":")"VV " {V/. .zm}"VV
s NS ' =w} VY — {g=(pw)p' '} vv w— {g=(Fw)p' '} vV — /' =g} vy w— {Qcwe' '} vy w— {1e' "2} vv

— {0€' '=w}"vv w— ' (A=)} VY s Q€' ="y {'" '"a.=w}"vv — A="vy




55 ,

15.0-22

Does vector consist of spaces only?

— {Qepw—" "} Vv
7
e {~0€we’ '} vy
— ' ALz} VY

— (" '=tw)rws=tdw} vy — {w=(pw)/' "} v — (~0€"'
— {w=(pw)p' "} vy — Al t=w} vy — {w=(Fu)p' '} vy — /"
e {=0€"' "=} vV — {1’ '#w} vy — ' (Af=)w} Y
‘A ="yy

' =:’_)--vv

= -'oe..l

"=} vy

(VO




Assign vector element

500 000 -
450 000 4
400 000 -
350 000
300 000 {
250 000 -
200 000 -

150 000 {

100 000

50 00O 4

{I I I I I I I I I I I I I I I I
8.1-32 8232 10.0-32 10.1-32 11.0-32 120-32 121-32 13.0-32 13.1-32 13232 140-32 141-32 150-32 16032 170-32 17.1-32 18.0-32 18.2-32

[ — dy{+{wavec)+a} iv — dv{+{wvec)—a}iv — dv{+vec[w]-n}"iv j




Mean of a numeric vector

11000 pem==y

10 000 4

2000 4 1

8 000 \
7000 4 \
€000 { \

5000 4 %

4 000 -

2000 4

2000 1

1000 -

0"_"'-\..___ R

T T T T T T T T T T T 1
8.1-32 8.2-32 10.0-32 10.1-32 11.0-32 120-32 121-32 13.0-32 13.1-32 13.2-32 140-32 141-32 15.0-32 16.0-32 17.0-32 17.1-32 18.0-32 18.2-32

[ — {E="w}"vv w— {({lw)+tpw} vy e {Bw=0}"vv (FB==)"vv w— {(+/w)+tpu} vV s {(+/0)+20} vV ]

— 4/ ) VY




Vector of spaces (same shape as the argument) +

9000 -
8 500 -
8 000 -
7 500 -
7000 -
8 500 4

G000

5000
4 500 -
4 000 4

3 500

3000 -

2500

2000 4=

1000 '_\

500 4 e

0 m— : - .

I I I [ [ [ [
8.1-32 §.2-32 10.0-32 10.1-32 11032 120-32 12132 13.0-32 13.1-32 13232 14032 14.1-32 150-32 16.0-32 17.0-32 17.1-32 18.0-32 18232

' '} w} vy (' ' }EOR) vy {'" '} v {goqll+" 'qgew} vv m— gew o g[]+' ' e g}Tvv
(' Yy = {(pa)/' '} — () Y — (' =aew — {(pw)p’ Fww — {(Aa)p’ '}'wy
el e Y e sl i




20 +

19 -

18 4

17

16 4

14 -

13 -

12 4

11 4

10 4

Vector of spaces (same shape as argument)

T T
17.0-32 17.1-32 18.0-32 18.2-32

— {(p)\" '} vy e {(pw)/" '}yv e {(Fw)/" '}y e " "FTa} vy {(puw)p' '}"VV
—_— {(F0)p" '}VY e (' ATWFVY e (CTATE)TVY e ATV e By




Are all vector items equal?

180 000
170 000 Jumr—,
160 000
150 00O
140 000 |
130 000 |
120 000 | g
110 00O
100 000 |
90 000 |
50 000 |
70 000 |
60 000 |
50 000 |
40 000 |
30 000 |
20 000 |

10 000 4

i r *ﬁ

1 I I I I I I
§.1-32 8.2-32 10.0-32 10.1-32 11.0-32 12.0-32 121-32 13.0-32 13.1-32 13232 14.0-32 141-32 150-32 16032 170-32 17.1-32 18.0-32 18.2-32

e (1= futw} vy {1=tpuww} vy : {1=Fuvw} vy — =g u "y A fw=10w} vy . {Qew=1Pu} vy
— a2 0} VY e LS (Ew ) St} VY — {u=(fulptu} vy — T2 — A= tu} Y — (F=io) Tyy
— {y=1Pu} vy {Oew=tu} vy {uiaf=)tu} vy — AL =tw} Y




1000

900 -

800 -

700 -

Are all vector items equal?

16.0-322

T
17.0-32

T
17.1-32

18.0-32 18.0-32
— (1= fwrw} vV — {i=F0n} vy — {1=tpuw} vV 1=#"u"yy w— {Af0=100} vV
w— {-0cw=100}"vv — {Af2=/0} VY — {w={Fu)/tu} vy — {w=(Fw)ptuw} vy Aaf"2=/"vy

— {w=1hu} vy
{wa.=tw} vv

— (F=10d) vV

— {Af0=tw} VY

— {—0ew=tw}"vv

— {w{A/=)tw} vy

1
18.2-32



Pick a block from vector

2000 4

7000

4 000 4
3500

3000 -

2000 1
1500 4

1 000 - g =y

500 4 b

- :
04 T T T T T T T T T T T T T T T T 1
8.1-32 §.2-32 10.0-32 10.1-32 11032 120-32 12132 13.0-32 13.1-32 13232 14032 14.1-32 150-32 16.0-32 17.0-32 17.1-32 18.0-32 18232

m— pu{(p wl=z ¢ ({1pu)ep+rrwl/u} vy pu{{{1Zu)epriw) fuip wisa} vy : pu{ip Wi+ ¢ wipbuw}“ vy
— pu{lp wiea ¢ (priw)="=u} vy — pw{(p Wl= ¢ wlp+tiwl} vy —p{{p W)+ ¢ wpphul} vy
— p{lp W)= & wiplu} vy




Vector of ones (same shape as the argument)

26 000

24 000 1

22000 -

20 000 1

28 000 4

26 000 4

24000 4

22 000 -

20 000 4

18 000 4

18000 4

14 000 4

12 000 4

10 000 4

8 000 4

€ 000 -

4000 4

2000 -

0

T 1
8.1-32 8.2-32 10.0-232 10.1-32 11.0-32 12.0-32 12.1-32 13.0-32 13.1-32 13.2-32 14.0-32 14.1-32 150-22 16.0-22 17.0-32 17.1-32

— {1} 0} vV ({1}50F)"vv = {(pw)p1} vy e {14700} vy w— {1>{0} 0} vV — {1v{0} 0} Vv
— {0}V e {0x0}VY e {{0}70} VY e {030} TVY e (1ET)TVY e 14TTVY e 25TV




Replace vector characters (plenty)

2400

2000

1 800 -

1400 -
1200 -
1000 -

200 4

400 -

o T T T T T T T T T T T T T T T T 1
8.1-32 §.2-32 10.0-32 10.1-32 11032 120-32 12132 13.0-32 13.1-32 13232 14032 14.1-32 150-32 16.0-32 17.0-32 17.1-32 18.0-32 18232

— ft{0eptoiw ¢ (14"a)v(ttda)@(1u=tta)ru}vec ft{lepta:w » (14 a)vittdo)@{1wetta)lru}vec
— ft{0cptaiw ¢ (14 a)vgqlig=tta)/1pgl-ttéag+u}vec ft{Oepta:w ¢ (147a)vg-igligettal-ttda-g-u}vec
fr{ie(to)ew:w o (({ta),wliw)=>"c(tda) u}vec




1200

1200 4

1100 4

1000 -

900 1

800 4

700 -

200 -

400 4

200 1

200 -

100 1

0

Vector sort

8.1-22

T
8.2-32

T
10.0-32

T
13.0-32 13.1-32

T T
13.2-32  14.0-32

( w— {w[dw]} vy

{(cdw)lu} vy

e ((c4)[F) " vV

— {w[42w]} vy

)




Unique vector items

17 000 000
1€ 000 000 -
15000 000 -
14 000 000 4
12 000 000 4
12 000 000 -
11 000 000 4
10 000 000 4
2000 000 -
8 000 000 -
7000 000 -
€000 000 4
5000 000 4
4000 000 1
2000 000 -

2000 000 4

1000 000 - - 3

N

1 1 1 Ll 1 1 1 1 1
8.1-32 8.2-32 10.0-32 10.1-32 11.0-32 12.0-32 121-32 13.0-32 13.1-32 13.2-32 140-32 14.1-32 15.0-32 16.0-22 170-32 17.1-32 18.0-32 18.2-32

o {-Bu} vV — v} VY w— B VY — U YV

(i {(vé<\we.=w)/w} " vv {(1 18<\we.=w)/w} vy === {((1fw)=wrw)/w} vV we {(200) f0} VYV s { ((1pw)=w1r10) /w} vV J

.




8000 4

7 500 1

7000 4

€ 500 1

€000 -

5 500 -

5000 1

4500

4000 4

3 500 -

2000 4

2 500 -

2000 -

1500-""**\-._‘\%

1000 1

500 4

0

Unique items of a vector

8.1-32

T T
8.2-32 10.0-22

T T T T T
10.1-32  11.0-32 12.0-32 121-32 13.0-32

T T T
12.1-32 13.2-32 14.0-32 14.1-32

— {(#0)/w}

“'E"VV

vy — {((1A0)=wiw)/u} vV

s U"vv

— {((1pw)=wi1w)/w} vv

e {-4Bw} vV




Zero vector (same shape as the argument)

20000 4
19 000 4
18 000 4
17 000 4
16 000 4
15000 4
14 000 4
12000 4
12 000 4
11 000 -
10 000 4
© 000 1
8 000 4
7000 4

€000 -

5000 -

4000 4

2000 4

2000 4

1000

1

0 ! T T
8.1-32 8.2-32 10.0-32 10.1-32 11.0-32 12.0-32 121-32 13.0-32 13.1-32 13.2-32 140-32 14.1-32 150-32 16.0-22 170-32 17.1-32 18.0-32 18.2-32

......

w— {qew ¢ q[]+0 © g} vv {(pw)t0} vy — {(w)/0} vV e {Op~puw} vy e { (pw)p0} vy e { (#w)p0} vy
— {0p~fw}" VYV — {040} VY — {0}50 VY w— (047 ) vy — {0xw} VY e {{0} "0} VY — 0%y y




Workspace available

8 00O -
7 500
7 000
& 500 -
& 000 -
5 500 |
5 D00 |
4 500

4000 -

1000

500 4

—v
0

T T T T T T T T T T T T T T T T 1
8.1-32 8.2-32 10.0-32 10132 11032 12032 12132 13032 13132 13232 14032 14132 15032 18032 17.0-32 17132 18032 13.232

(—Dwa — 200010 |




